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(571 ABSTRACT

An alarm system utilizing electromagnetic waves for
detecting a moving object comprising an antenna and
a transmitter-reciever apparatus having an oscillation
loop for detecting changes in the impedance of the an-
tenna. An amplifier circuit amplifies an output signal
from the transmitter-receiver apparatus, and an alarm
device operatively connected to the amplifier circuit is
operated by the amplified signal so that an alarm is
produced in response to an object moving in the range
of space covered by the electromagnetic waves radi-
ated from the antenna. A plurality of video cameras
may also be operatively connected to a plurality of
such transmitter-receiver apparatus.

7 Claims, 6 Drawing Figures.
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ALARM APPARATUS UTILIZING HIGH
FREQUENCY

The present invention relates to an alarm system uti-
lizing electromagnetic waves for detecting a moving
object. In particular, the present invention relates to a
system and an apparatus and its accessory devices uti-
lizing electromagnetic waves, preferably of the UHF
frequency band, for detecting a moving object.

BACKGROUND OF THE INVENTION

There are known' various prior art systems utilizing
electromagnetic waves for detecting a moving object.
In the prior art aystem, however, the sensitivity is poor,
and the operation is unstable which often results in mis-
operation. After all, conventional systems are fre-
quently ill-suited for practical applications.

Solving the prior art problems; an object of this in-
vention is to solve the problems which exist in the prior
art and so provide an operably stable, highly practical
apparatus for detecting a-moving object.

SUMMARY OF THE INVENTION

The present invention provides an alarm system uti-
lizing electromagnetic waves for detecting a moving
object. The alarm system whereby at least one antenna
means, and at least one transmitter-receiver apparatus
having an oscillation loop for detecting changes in the
impedance of said antenna means. An amplifier circuit
is operatively connected to the transmitter-receiver ap-
paratus for amplifying an output signal from the trans-
mitter-receiver apparatus. An alarm device operatively
connected to the amplifier circuit is operated by the
amplified signal so that an alarm.is produced in re-

sponse to the object moving in the range of space cov-'
ered by the electromagnetic waves radiated from the .

antenna means.

The present invention also provides an alarm system
including a plurality of transmitter-receiver apparatus
centrally connected to. the amplifier - circuit, and
wherein the alarm device is operated when the antenna
impedance ‘is changed in any one of the transmitter-
receiver apparatus. One embodiment of the invention
also contemplates a plurality of video cameras which
are operatively connected to and respectively associ-
ated with predetermined ones of said plurahty of trans-
mitter-receiver apparatus, such that an object moving
in the space covered by each transmitter-receiver appa-
ratus is monitored and/or recorded by individual moni-
tors and/or video tape recorders operatively connected
to the video cameras.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 illustrates in block form a first embodiment of
the "alarm system according to the prmcnples of the
present invention.

FIG. 2 is a schematic circuit diagram showing the de-
tector and oscillator portion of the alarm system ac-
cording to an.embodiment of the present invention.

FIG. 3 depicts a block diagram showing the amplifier
and bandpass filter comprising the preamplifier portion
of the antenna circuit.

FIG. 4 is a block diagram illustrating the mixer circuit
according to an embodiment of the present invention.
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2
FIG. 5 is a schematic circuit diagram showing the de-
tails of the timing circuit according to the principles of
the present invention.
FIG. 6 illustrates another embodiment of the present
invention which utilizes video cameras and related
monitoring and recording circuits.

DETAILED DESCRIPTION OF THE INVENTION

Referring to FIG. 1, there is shown in block form an
apparatus according to a first embodiment of the inven-
tion wherein the reference niimeral 1 denotes a detec-
tor comprising an oscillator circuit of the UHF band
wave, and a receiver circuit, for detecting a moving ob-
ject. The numeral 2 indicates a preamplifier for remov-
ing the influence of noise introduced into the line con-
nected to the apparatus. The detector 1 and the pream-
plifier 2 are housed in a case 3. The numeral 4 repre-
sents an antenna, and 5 a lead wire for the oscillator,
the preamplifier 2 and the main unit. This lead wire 5
can be extended as long as several hundred meters
when required. The numeral 6 denotes a mixer circuit
for providing an alarm output from an n-number of out-
puts supplied from the detectors 1, 1n~1, 1n via anten-
nas 4, 4n-1, 4n.

In the alarm apparatus of this invention, one or more
antennas may be used. Sensitivity adjustment is made
in the mixer circuit 6 with respect to the signal from the
antenna. In FIG. 1, the reference 7 denotes a protector
for the alarm apparatus of this invention, which warns
of abnormal states such as disconnection of the lead
wire 5, disconnection of the key cord, and opening of
the door of the operator panel of the apparatus. The
numeral 8 denotes a circuit comprising a first timing
circuit and an alarm generator circuit. This circuit 8 is
designed so as not to respond to such an incidental out-
put as might'be caused by a bird flying near the antenna
4. The time constant of the charging circuit of the first
timing circuit is determined so that the second timing
circuit 9 is not operated unless more than five detection
outputs are given in succession. While the first timing
circuit is charged by the output sensed at the antenna
4, the charged result can be taken out as an output of
the first alarm. Therefore, if necessary, a feedback cir-
cuit 10 for lamp illumination or for alarm may be in-
stalled in the neighborhood of the antennas 1 and 2.

The purpose of the second timing circuit 9 is to gen-
erate the second alarm -for about 20 to 40 seconds
when more than five detection outputs are received in
succession from the antenna. When a siren or buzzer is
connected to the output side of an alarm circuit 11, an
abnormal state can be broadcast over a widely spread
area. The numeral 12 denotes an alarm transmission
circuit for transmlttmg through a wire the alarm signal
generated in the second tlmmg circuit.

FIG: 2 is a schematic circuit diagram showing the os-
cillator part of the apparatus of this invention. This os-
cillator generates a high frequency signal to be radiated
as a nondirective electromagnetic wave from the an-
tenna rod for the purpose of detecting an object mov-
ing or entering in the space of the electromagnetic
wave. The oscillator is-provided with more than one
lead wire of suitable length, through which the oscilla-
tion current of the oscillator flows thus formmg an elec-
trostatic electric field around the lead wire. Immedi-
ately, when an object comes in the electric field, the
object is detected by the alarm apparatus.
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The detector 1 will be described in detail by referring
to FIG. 2. A lead wire 13 is switchably connected to the

oscillator circuit of the detector 1. This lead wire 13 is-

disposed in a suitable position on the floor 14..The lead
wire 13 may be installed under a mat or carpet on the
floor 14. When the oscillation current flows through
the lead wire 13 from the detector 1, an electrostatic
electric field is produced around the lead wire 13.
When an object comes into the pattern of the electric
field, the pattern is changed (Doppler effect), and this
change is taken out as an alarm or display on the alarm
apparatus.

More specifically, the signal voltage, such as thermal
noise, applied to the base of the transistor Tr; comes
out at the collector as a signal component whose phase
is 180° different from that of the applied signal because
of the amplifying function of the transistor Tr;. A reso-
nant circuit comprising a capacitor C3 and coil L, is
connected as a load to the transistor Tr;. In the vicinity
of the resonant frequency of the resonant circuit L1,
C3, a phase difference is produced between the ampli-
fied signal component of the collector current and the
voltage generated at the collector. The capacitance
component of the capacitor Cs, whose capacitance is
substantially greater than that of the capacitor C;, the
inductance component of the lead terminal, and the
phase difference component of the coil L; and capaci-
tor C; are fed back all together to the base of Tr,. The
resultant signal voltage component is larger than the
signal voltage, such as thermal noise, applied first to the
base of the transistor Tr,, and has a frequency standing
at a phase 360° different from that of the signal applied
to the base of Try, i.e., the two signals become in-phase.
In other words, this circuit satisfies the Nyquist oscilla-
tion condition, or sustains oscillation. The resultant os-
cillation output is led to the antenna through the capac-
itor Cy from about the center point of the coil L,.
(Note: The center point may be adjusted to match the
antenna impedance.) By this operation, the maximum
energy can be radiated as an electromagnetic wave
from the antenna. This oscillator is oscillated at a high
frequency of the UHF band, i.e., about 400MHz, for
detecting a moving object. ‘

In FIG. 2, the reference numeral C, in the oscillator
circuit denotes a high frequency bypass capacitor
which serves to lower the power source impedance of
the oscillator circuit and stabilize the oscillation. The
capacitor C,, connected in series with the feedback cir-
cuit, serves to adjust the magnitude and phase of the
feedback signal, thus adjusting the intensity of the os-
cillation. In order to take out effectively the antenna
impedance change as an output signal component, an
antenna terminal is added to the loop of the oscillator
circuit. At this antenna terminal, the antenna imped-
ance change due to the external moving object be-
comes present most conspicuously in terms of voltage
change. when this voltage is fed back to the base of the
transistor Tr,, the antenna impedance change can be
derived as a large change in the loop gain. In other
words, a large output signal can be obtained as a result
of change in the rectifying function (or detecting func-
tion) of the transistor Tr;. The purpose of the capacitor
C; is to effect a resonance. in parallel with the coil L,
and to adjust the oscillation frequency of the oscillator
circuit. The capacitor C, is used to ground the emitter
of Tr, by bypassing high frequency components and to
prevent feedback of current to transistor Tr,, thus in-
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creasing the degree of amplification. The capacitor C,
serves also to remove the high frequency component
introduced into the low frequency output signal from
the emitter of the transistor Tr,. The resistor R, is con-
nected to the emitter of the transistor Tr; and serves as
a DC load for controlling the current flowing between
the collector and emitter of Tr;. The resistor Ry is the
emitter resistor for self-biasing the transistor Tr,. When
there is a change in the load impedance of the antenna
of the oscillator, the current flowing in this transistor
Tr, is changed. The product of the value of this current
and the value of the resistor Ry is given as a low fre-
quency output voltage to the output terminal via the
capacitor Cg. The purpose of the capacitors Cs and C,
is to stop the DC component when the oscillation out-
put is led to the antenna, thus supplying only the high
frequency component to the antenna, and to prevent
the apparatus from being damaged due to overcurrent
which may occur by short-circuiting the antenna from
a DC standpoint.

Fundamentally, this oscillator circuit is oscillated
continuously based on the foregoing operating princi-
ple. Because the collector of the transistor Tr, of the
oscillator is connected to the antenna via the capacitor
C;, the oscillation energy of high frequency current is
supplied to the lead wire, which is connected to the os-
cillator circuit, whereby an electrostatic electric field is
formed around the lead wire.

When no entering object is present in the range cov-
ered by the pattern of the electric field around the lead
wire, the oscillator maintains stable oscillation with a
constant amplitude. Under this condition, the oscilla-
tion current flowing in the transistor Tr, is constant, the
voltage across the the resistor R; is constant, and no

output signal comes out at the output terminal. How-
ever, if an object which reflects the electromagnetic
wave such as an electroconductive object other than
the perfect black body, is present in the range covered
by the electromagnetic wave radiated from the
antenna, and such object is moving, the following
change is brought about in the oscillator.

Assume that the moving object is in the position dis-
tant from the origin (the position of the antenna) by an
integer multiple of %\ of the oscillation frequency of
the oscillator. This position of the object corresponds
to the knot of the electromagnetic wave. Hence, the en-

ergy of the electromagnetic wave reflected from that

position toward the antenna is small. It can be consid-
ered that the impedance seen from the antenna is not
appreciably changed even if such moving object is pres-
ent. While, the position of the object = %A distant from
said position of integer multiple of %A corresponds to
the swell part of the reflected wave where the ampli-
tudes of both the E-wave and H-wave are miximum,
and the energy of the electromagnetic wave reflected
from the object toward the antenna becomes maxi-
mum. As a result, a leading current or lagging current
component with respect to the oscillation voltage is
produced according to whether the vector of the re-
flected wave is positive or negative with respect to the
electrical vector of the antenna of the oscillator.
Thereby the antenna impedance is changed capaci-
tively or inductively. Such change in the antenna im-
pedance is equivalent to a change which might be pro-
duced by connecting a capacitor or a coil in parallel
with the capacitor C; of coil L,. Therefore, the oscilla-
tion frequency is changed. As described, the oscillator



3,852,735

5

is oscillated at a frequency above 400MHz, and the os-
cillator circuit is oscillated near the highest possible
frequency. Hence; the frequency characteristic of the
oscillation. loop is low in the high frequency band.
When the oscillation frequency in the circuit.is low-

ered, the oscillation intensity is changed and also the-.

antenna impedance is changed. As a result, the oscilla-
tion intensity is changed. When the oscillation voltage
is large, the positive half-wave current flowing between
the base and emitter of the transistor Tr, is increased.
The collector current of transistor Tr; is increased B
times by the rectifying function of this transistor, and
the voltage across the resistor R; is increased. More
specifically, when an object, such as a man, which is re-
flecting the electromagnetic wave, approaches the os-
cillator which has an antenna at a velocity ¥, an output
signal (F=Vx 2f,/C) is produced across the resistor Ry
of the oscillator due to the current variation at transis-
tor Try. [Note: V represents the approaching speed
(m/sec) of the wave-reflecting object; £, the oscillation
frequency (Hz/sec) of the oscillator; and C the electro-
magnetic wave propagation velocity (m/sec)] For ex-
ample, when a mar approaches the antenna at
75cm/sec, an output signal of 2Hz is produced at the
output ‘terminal of the oscillator circuit. (Note: The
wavelength of 400MHz is 75cm.)

As has been described above, the oscillator, being a
part of the apparatus for detecting a moving object by
the use of electromagnetic waves, is oscillated and de-
pends on only one transistor of a high operating sensi-
tivity. Therefore, the number of succeeding amplifier
stages can be minimized, and the operation can be sta-
bilized for a long period of time owing to the use of a
transistor. These features greatly enhance. the useful-
ness of this invention.

Furthermore, an entering object can be securely de-
tected by utilizing a lead wire in place of antenna. The
lead wire can be installed in the space, under the mat,
etc., to permit use of the apparatus in various ways.

FIG. 3 is a block diagram showing the preamplifier 2
used in the antenna circuit. The detection output of the
oscillator (FIG. 2) is supplied to this preamplifier 2. As
described, this output signal includes various noise
components of several millivolts low frequency (about
0.1 to 10Hz). In order to obtain the necessary signal
component by removing the noise components, the
preamplifier 2 consists of an amplifier 15 and a band-
pass filter 16, as shown in FIG. 3. The amplified output
signal (about-0.1 to 1V) is‘delivered to its output termi-
nal. Because the preamplifier 2 is housed with the de-
tector 1 (FIG. 1) in one case 3, there are less possibili-
ties of allowing entrance of external noise into the pre-
amplifier 2. The signal, once amplified, is less affected
by external noise even if the lead wire 5 connecting the
preamplifier 2 to the main unit is extended. Thus, the

detected signal can be supplied to the main unit at a -

large S/N ratio. The detection signal is then led to the
mixer circuit é (FIG. 1). o
FIG. 4 schematically illustrates the mixer circuit 6.

The signals from.the detector cases 3 through 3n are

supplied to the antennas. These signals are adjusted by
the resistance attenuator so as to determine the operat-
ing range of the detectors. The signals are electrically
mixed in the mixer 6, and then voltage-amplified by the
amplifier 15. The amplified output is applied to the fil-
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ter 16 which passes only. very low frequency compo- -

nents (0.1 to 10Hz) whereby the noise component,

6

such as hum, is removed and only the detection output
is obtained. This output is detected by the detector 17
whereby a DC detection output signal is obtained. The
resultant output can be taken out as a DC signal pro-
portional to the AC signal detected by the oscillator
part. The numeral 18 denotes a DC power amplifier
circuit for amplifying the output of said detector 17 so
as to operate a relay circuit 19. When the relay circuit
19 is operated, a power source is connected to illumi-
nate the lamp 7. lllumination of the lamp 7 shows that
the oscillator part (FIG. 2) is detecting a moving ob-
Ject. One circuit of the relay circuit 19 is connected to
the first timing circuit 8, The second timing circuit 9 is
operated depending on how many times the relay cir-
cuit 19 has been operated. Normally, the first timing
circuit 8 is adjusted so that the second timing circuit 9
is operated when the relay circuit 19 is operated about
5 times in succession. In other words, the second timing
circuit 9 is not actuated upon one or two operations of
the relay circuit 19. This consideration minimizes mis-
operation of the apparatus. ‘

FIG. 5 schematically illustrates the timing circuit of
this invention. As described, the detected output of the
alarm apparatus is supplied to the timing circuits 8 and
9 (FIGS. 1 and 4) as an electrical AC signal in the fre-
quency band between 0.1 and 10Hz. When the electric
pulse given to the input terminal has a short period,
such as an external noise, this signal cannot make the
transistors Q, and Q, conducting because of the inte-
gration effect of R; and C,, but the charge stored across
the capacitor C, is discharged through the base input
resistor of Q. ’ :

When the electric signal given to the input terminal
is due to the moving object and is large in both the am-
plitude and the hold time, the time constants of C; and
R, may be determined so that the transistors Q, and Q,
are made conducting for about 0.5 second against one
electrical input pulse. During this period, the relay,
RL1 is operated and the relay contact CO, is kept'con-
ducting. When a lamp, buzzer, chime, or the like is con-
nected to the relay contact CO,, the presence of a mov-
ing object can be perceived visually or audibly. When
the contact signal is connected directly to a‘large siren,
such contact signal is too short (about 0.5 second) to
effectively operate the siren because the operation
start-up of a large siren is considerably slow. To oper-
ate a large siren effectively, it is necessary to add a sec-
ond timing circuit 9 (FIGS. 1 and 4) to the relay circuit.
The pulse given to the input terminal (FIG. 5) forms a
contact signal of about 0.5 second per pulse by the
contact CO,. This contact signal serves to charge the
capacitor C, by way of the resistor R4, When more than
tive pulses are applied to the relay contact CO, in suc-
cession, the charge stored in the capacitor Cy is in-
creased, the voltage across the capacitor C; is raised,
current starts to flow in the base of the transistor Q; via
the diode D,, the transistors Q, and Q, become con-
ducting, the relay RL, is operated to make the contact
CO; conducting, and thus the buzzer or sirén can be ef-
fectively actuated. '

The time constants of the resistor R, and capacitor C,
are determined so ‘that the transistors Q; and Q, are
turned ON only when the capacitor Cj is charged:con-
tinuously for more than 5 seconds. Therefore, no alarm
is produced unless the number of pulses forming said
contact signal is more than four (namely, the signal du-
ration is longer than about 5 seconds). At the moment
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the transistors Qg and Qy are turned ON, the charge
stored in the capacitor C; is discharged through the
base input resistor of the transistor Q. If the capacitor
C, is not charged any more through the resistor R, the
transistors Q; and Q, are turned OFF about 30 seconds
after the discharge to stop the alarm. This operation
can be realized by suitably determining the values of
input resistance and capacitance of C;. The ON-OFF
action of the relay RL, involves a hysteresis phenome-
non. Therefore the voltage across the capacitor C; is
low at the beginning when the capacitor Cj is charged
and the relay RL,; is actuated. Hence, to turn on the
relay RL, whose contact has been once opened, it is
necessary for the contact of RL, to be kept closed for
several seconds additionally. In the alarm apparatus of
this invention, the contact of RL, is kept conducting as
long as a moving object by which an alarm is produced
is present. In other words, an alarm continues during
the presence of such moving object. To stop the alarm,
the switch S, is closed and the charge across the capaci-
tor C; is released. .

In FIG. §, the circuit B is part of the protective de-
vice. By disconnecting this circuit, the power source
makes the transistors Q, and Q4 conducting through the
resistor Ry and diode D; to effect an alarm. The lead
wire comprised in the circuit B is bundled together with
other lead wires extended from the antennas, key box
and other parts of the main unit. Therefore, if the cir-
cuit B is opened, an alarm is delivered to indicate ab-
normality with the alarm apparatus itself. Furthermore,
when the door of the operator panel of the main unit
is opened, the microswitch S, is actuated to produce an
alarm.

Another feature of this timing device is that the cur-
rent consumed in the alarm watching state is very
small. Namely, when the bases of transistors Q; and Q,
stand at zero potential, the transistors Q,, Qz, Q4 and Q,
are all cut OFF, and there flows only a leakage current
of about 10uA. :

In this timing circuit, the largest current flows in the
protective circuit by way of the resistor Ry and thence
to ground; however, this current is as small as less than
100uA. A dry battery may be used as the power source
for this circuit. Such battery source is supposed to last
more than 1 year.

Another embodiment of the invention will be de-
scribed below. Referring to FIG. 6, there is shown an
alarm apparatus used as an ideal automatic monitor ap-
paratus comprising one or several video cameras 20
through 20n which monitor a moving object by auto-
matic selection within the view angles of the individual
video cameras. A moving object coming in the view an-
gles of the video cameras 20 through 20n is detected by
the wave alarm devices 21 through 21n, and the moni-
tor cathode-ray tube 22 and the video tape recorder 23
are operated by the detected signal. In the conventional
industrial television and video tape recorder system,
the monitor cathode-ray tube must always be moni-
tored. When several video cameras are used, all the
monitor images must be watched at all times. Whereas,
according to the invention, when a moving object
comes within the view angles of the video cameras
20-20x, the corresponding camera is connected immie-
diately to the monitor cathode-ray tube 22 and the
video tape recorder 23 whereby the monitor image is
displayed on the cathode-ray tube screen and recorded

15
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on the video tape recorder 23. For these operations no
operator procedures are required.

FIG. 6 shows an arrangement wherein a video cam-
era 20, a monitor cathode-ray tube 22 and a video tape
recorder are connected directly to each other, a wave
alarm device 21 is installed within the view angle of the
video camera 20, and the signal produced in the wave
alarm device 21 is supplied to the monitor cathode-ray
tube 22 and video tape recorder 23. A defense area is
formed within the view angle of the video camera 20 by
the wave alarm device 21. When a moving object
comes in the view angle, the alarm device 21 sends a
specific signal to the monitor cathode-ray tube 22 and
the video tape recorder 23 whereby the moving object
is visualized and recorded.

When several video cameras 20-20n are used and
several moving objects come into several places at the

- same time, the video camera 20 and vidio tape recorder
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22 of the most essential place is operated according to
a predetermined priority order. For example, a video
signal from the video camera 20 is always displayed on
the monitor cathode-ray tube 22 and, when necessary,
the image on the cathode-ray tube is recorded on the
video tape recorder 23. When a moving object comes
within the view angle of the video camera 20, the alarm
device 21 sends a signal to the switch device 24 in-
stalled among the video camera 20, monitor cathode-
ray tube 22 and video tape recorder 23, thereby actuat-
ing the relay RL, of the switch device 24, By this opera-
tion, the image from the video camera 20 is displayed
on the cathode-ray tube 22 and, at the same time, the
switch device 24 sends an operation signal to the video
tape recorder 23 whereby the moving object present
within the view angle of the video camera 20 is re-
corded on the video tape recorder 23. Each video cam-
era 20 has in combination one alarm device 21 and one
switch device 24. When a moving object comes within
the view angle of the video camera 20, the associated
wave alarm device 21 is operated immediately and
causes the video camera 20 to be directly connected to
the monitor cathode-ray tube 22 and video tape re-
corder 23.

We claim:

1. An alarm system utilizing electromagnetic waves
for detecting a moving object, comprising, in combina-
tion:

at least one antenna means;

at least one transmitter-receiver apparatus having an

oscillation loop for detecting changes in the imped-
ance of said antenna means;

an amplifier circuit is operatively connected to said

transmitter-receiver apparatus for amplifying an
output signal from said transmitter-receiving appa-
ratus;

an alarm device operatively connected to said ampli-

fier circuit is operated by the amplified signal so
that an alarm is produced in response to said object
moving in the range of space covered by the elec-
tromagnetic waves rediated radiated said antenna
means; and

a first timing device and a second timing device dis-

posed between said amplifier circuit and said alarm
device, said second timing device being operated
when said first timing device is operated, and a
charge-discharge circuit is disposed so that said
second timing device stays in its operating state for
a certain definite time even after said first timing
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device is changed over from its ON to OFF state.

2. An alarm system as defined in claim 1, wherein a
plurality of said transmitter-receiver apparatus are cen-
trally connected to said amplifier circuit, and said
alarm device is operated when the antenna impedance
is changed in any one of said transmitter-receiver appa-
ratus, and thus an object nioving in a wide range of
space is alarmed.

3. 'An alarm system as defined in claim 2, including
a plurality of video cameras which are operatively con-
nected to and respectively associated with predeter-
mined ones of said plurality of transmitter-receiver ap-
paratus so that said object moving in the space covered
by each transmitter-receiver apparatus is monitored
and/or recorded by the individual monitors andjor
video tape recorders operatively connected to said
video cameras.

4. An alarm system as defined in claim 1, wherein
said transmitter-receiver apparatus includes an oscilla-
tion circuit; a lead wire is connected into the loop of
said oscillation circuit including the antenna; an oscil-
lating current is supplied thereto through said lead
wire; and said object moving in an electrostatic electric
. field produced around said lead wire is detected in
terms of a change in the antenna impedance.

5. An alarm system as defined in claim 1, including
a video camera operable in response to changes in the
antenna impedance of said transmitter-receiver appa-
ratus, and a monitor and/or a video tape recorder con-
nected to said video camera, and said object moving in
the space of said electromagnetic waves is displayed on
said monitor and/or recorded on said video tape re-
corder. ; :

6. An alarm system as defined in claim 1, including
a bandpass filer disposed in said amplifier circuit for re-
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moving high frequency components such as hum noise.

7. An alarm system utilizing electromagnetic waves
for detecting a moving object, comprising, in combina-
tion:

at least one antenna means; »

at least one transmitter-receiver apparatus having an’

oscillation loop for detecting changes in the imped-
ance of said antenna means;

an amplifier circuit is operatively connected to said

transmitter-receiver  apparatus for amplifying an
output signal from said transmitter-receiver appa
ratus; '
an alarm device operatively connected to'said ampli-
fier circuit is operated by the amplified signal so
that an alarm is produced in response to said object
‘moving in the range of space covered by the elee-
tromagnetic waves radiated from said antenna
means; ' .

a timing device disposed between said amplifier cir-

cuit and said alarm device;

said alarm device is operated only when the intensity

and the timing of the received signal and said trans-
mitter-receiver apparatus exceeds their specific
predetermined values; and

wherein said timing device includes: a transistor, a

diode connected between the base of said transis-
tor and the power source, and a lead wire con-
nected between said power source and the ground
so that the current to flow in the base of said tran-
sistor is normally cut off; and said timing device is
operated in such a manner that current is supplied
to said base via said diode by disconnecting said
lead wire, and thus the alarm circuit connected to

the output side of said transistor is operated.
- EIE O T .



